Introduction
Kobayasiella belongs to a collection of genera recently split from the genus Navicula sensu lato (Lange-Bertalot 1996a) . Recent detailed studies have revealed that this genus represents a morphologically and ecologically coherent group, which can be characterized by predominantly, linear-lanceolate, narrow valves, with rostrate or capitate poles; striae generally very fine, more than 30 in 10 μm, often not visible in LM (Vanhoutte et al. 2004 , Siver et al. 2005 . The morphological feature, noted so far only amongst Kobayasiella species, is a unique raphe structure, described for the first time by Kobayasi & Nagumo (1988) .
Kobayasiella species are limited to freshwater environments of low or very low trophy and pH values (Lange-Bertalot 1996a , Nagumo & Kobayasi 1990 , Van de Vijver et al. 2002 , Vanhoutte et al. 2004 ).
The Kobayasiella species most frequently reported in Europe -K. subtilissima (Cleve) Lange-Bertalot -is generally known from acidic, oligotrophic peat bogs. Current literature indicates, that at least some of these reports concern finely structured, morphologically similar taxa closely related to this species, as in many other localities scattered all over the world (e.g. Vanhoutte et al. 2004) .
Of the nineteen species described to date, twelve are known from the Southern Hemisphere, and only seven have been reported from Europe (Table 1 ; Vanhoutte et al. 2004) . As with other diatom genera, this is the outcome of excellent taxonomical researches based on material collected from waters of very low trophy in the Southern Hemisphere, which certainly harbour numerous diatom species that occur exclusively there (e.g. Metzeltin & Lange-Bertalot 1998 , Sabbe et al. 2001 , Van de Vijver et al. 2002 , Kociolek et al. 2004 , Vanhoutte et al. 2004 . Conversely, European waters are in the majority naturally or anthropogenically eutrophicated and inhabited by organisms with a wide spectrum of trophic tolerance, while the number of ultraoligotrophic and oligotrophic species keeps decreasing (e.g. Lange-Bertalot 1996b , Lange-Bertalot & Metzeltin 1996 and Poulíčková et al. 2005 ).
The detailed morphological study of the diatom flora in sub-recent sediments of the oligotrophic Lake Saint Anna has resulted in the identification of a new speciesKobayasiella elongata, described here.
Material and methods
Lake Saint Anna is located 3 km SE of Baile Tusnad, in the vicinity of the peaks Ciomatul Mic and Ciomatul Mare (N 46.13, E 25.89) in Rumania. It is the youngest of the numerous crater lakes of the Eastern Carpathians, but its age remains uncertain. The last eruption of the crater was dated to 10700 years BP (13000-12590 cal yr BP). The base rock of the mountain is sandstone and conglomerate (flysch formation) that is covered by the eruption material, amfibol-biotite andesite. Lake Saint Anna lies at 950 m asl, while the crater rim is situated 120-350 m higher. The perimeter of the lake is 1.75 km and the largest diameter is 650 m. The catchment area is 2.15 km 2 , the deepest point of the lake is 6 m, in 2000. This ombrotrophic lake is fed only by rainwater and run-off from the surrounding slopes. An important characteristic of the Tusnad Gorge is thermal inversion that results in the reverse order of the vegetation belts; deciduous forests of Fagus sylvatica are normally located above Picea abies forests. The slopes around the lake are covered by dense Fagus sylvatica forest and in some places Picea abies extends upslope well into the Fagus stands. Floating fen has developed in the shallow NE corner of the lake. For more details about the lake and its paleoecology see Kristó (1994) , Magyari et al. (2006) and Pál (2000 Pál ( , 2001 . The pH of the lake water ranged from 4.0 to 6.4.
Samples were obtained in 2001 using a 7 cm diameter Livingstone piston corer with a chamber length of 100 cm. The core was divided into 4 cm sections for diatom analyses, the material was treated with hot hydrogen-peroxide and sulphuric acid and cleaned material was mounted in Zrax (refractive index 1.7). For light microscope analysis a Leica DM LB2, equipped with phase contrast and differential interference contrast (DIC) optic was used (100 X HCX PLAN APO, and Fujifilm Digital Camera FinePix S2 Pro). Scanning electron microscopy was performed with a Hitachi S-2600N operated 25 kV.
Terminology of the diatom frustule follows Barber & Haworth (1981) . The striae are usually not resolvable in LM. In SEM, striae are radiate and slightly sigmoid in the central part, convergent at the apices. Stria density is 40-48 in 10 μm, less dense but with intercalated shorter striae in the middle part of valves. Each stria consists of a single elongated areola. Externally the valve face is flat with a hyaline marginal rim between the face and the mantle; there are no longitudinal ribs.
Results

Kobayasiella elongata
The axial area is narrow, linear-lanceolate, central area lanceolate. The raphe is straight, filiform. There is a kink in each raphe branch, about midway between the valve central area and apex. Terminal fissures strongly bent to the same side at both ends of the valve. Internally the raphe-branches end in a small straight helictoglossa. The central pores form a somewhat expanded depression, both externally and internally. The distance between the central pores on the outer surface is longer than on the inner surface, 1.2-1.3 μm and 0.8 respectively.
DISTRIBUTION: So far known from the type locality only and in subrecent sediments. Abundant in the layer with an estimated age between 3400-3600 cal yr BP (883-903 cm), where its relative frequency exceeded 20% of the diatom assemblage (Fig. 21) . Radiocarbon measurements and AMS 14C dating was made for reliable age determination (Magyari et al., 2006) .
REMARKS:
The new species possesses features typical of the genus Kobayasiella LangeBertalot, such as: presence of a kink in the raphe fissure and poroids on the mantle. The stria structure remains uncertain because the valves recorded in SEM were corroded. The very fine structure of striae is known for such species as e.g. K. subtilissima (Germain 1981, pl . 169: 1-5: as Navicula subtilissima Cleve), whereas striae of such species as K. micropunctata are not distinctly areolated.
The dimensions of K. elongata differ sharply from the dimensions of other representatives of the genus (Figs 22, 23) and only partly overlap the dimensions of K. bicuneus. However, K. elongata and K. bicuneus differ in their stria density and K. elongata possesses a characteristic linear-lanceolate outline, gibbous in the central part of the valve, and has a greater length/width ratio than is known for all other species of the genus Kobayasiella so far described. Although the observed specimens possess a kink in the raphe fissures (external view of valve), about midway between the valve centre and apices (Figs 6, (8) (9) (10) (11) , we have not recorded the typical umbilicus (internal view of valve), as is described by Kobayasi & Nagumo (1988) . 
Discussion
The new species evidently belongs to Kobayasiella Lange-Bertalot, a genus based on the following characteristics: filiform raphe with slightly expanded central endings and strongly hooked terminal fissures; small helictoglossa on the internal terminal raphe ending; presence of an "umbilicus" (after Vanhoutte et al. 2004 ) or kink; and remarkable striae pattern (radiate in the centre, abruptly convergent near the apices): Perhaps the most distinctive feature of the Kobayasiella genus is the so-called umbilicus, a term introduced by Kobayasi & Nagumo (1988) . According to their definition: umbilicus "...is a tongue-shaped or navel-shaped projection protruding from the key costa of the plicate raphe slit. ...The position of the projection corresponds to the external geniculation of the raphe slit." According to Vanhoutte et al. (2004) : "The umbilicus is visible as a kink in the raphe fissures, about midway between the valve centre and apices, this is probably the point where the raphe fissures become visible in LM." Kobayasi & Nagumo apply the term "umbilicus" in the strict sense of the word to the projection inside the valve -while umbilicus in a wide sense can be used for a special irregularity on the raphe. In the case of Kobayasiella elongata, the kink or knot in the raphe can easily be recognized in SEM on the external view of valve . Otherwise, no irregularity of the internal raphe slit could be recognized in our study. The kink is also clearly visible in LM (Figs 1-5 ).
Lange-Bertalot (pers. comm.) has drawn our attention to the effects of corrosion on the presented figures (esp. Figs 12-14) . The fine structure of striae could not be observed sufficiently because they have been damaged in the sub-recent material. To exclude the destructive effects of the cleaning treatment, raw material was also studied by SEM but no more fine detail became visible on the raw, uncleaned material.
Significantly, striae of K. subtilissima, which was also found in this layer of the sediment, possessed fine structures (were subdivided in several areolae), and remained intact in the same circumstances. This suggests either that K. elongata has no such fine stria structure as K. subtilissima, or that they must be more fragile and threatened by dissolution during the fossilization. Kobayasiella species are common in acidic, oligotrophic waters, where they can be abundant and several representatives of the genus may occur together.
The relative frequency of five Kobayasiella species (K. subtilissima, K. parasubtilissima, K. pseudosubtilissima, K. elongata and Kobayasiella sp.) identified in our study has undergone remarkable changes during the 10 000 year history of the lake in response to frequently changing environmental conditions (Magyari et al., 2006) .
The geographic distribution of these species is uncertain, especially in the case of K. subtilissima, the first representative of the genus (Cleve 1891 ) and the most frequently reported but often confused taxon. Comprehensive surveys of the diatom flora in more than 90 Tasmanian lakes (Van de Vijver et al. 2002) revealed that this species (like all other Kobayasiella taxa known from the Northern Hemisphere) is absent, and its distribution is presumably limited to the Northern Hemisphere. Certainly many of the European localities from which Kobayasiella subtilissima has been reported should be verified. Updating of data from the literature and assessment of the pattern of distribution, ecological as well as geographical, of this and other Kobayasiella species definitely requires re-analysis of the materials on which the original observations were based (e.g. Kociolek et al. 2004 ).
As the new species K. elongata has a distinctive shape and size range, we think it unlikely that it has been recorded previously under an erroneously assigned name.
Perhaps the species has a limited distribution in space and/or time.
